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Mercury

Venus

Moon

Mars

Terrestrial Atmospheres:
Which planet has the most atmosphere?

Is it the largest? Closest? Fastest Rotator?

Earth

NEXT: TERRESTRIAL ATMOSPHERES



Planetary Atmospheres Details
[no need to write all this down]

Planet Atmo. Composition Pressure
Moon & rock vapor
Mercury solar wind stuff 10-15 bars
Venus: 96% CO2, 4% N2: 90 bars

Earth: 77% N2, 21% O2 : 1 bar

Mars: 95% CO2, 3% N2: 0.007 bars

* 1 bar equals pressure at Earth sea level



Atmospheres: the Big Picture 
[know these]

• Moon & Mercury: trace atmosphere made of
“rock vapor” & solar wind stuff

• Mars & Venus: mostly CO2, some N2
– Venus has huge pressure, Mars small pressure
– (Venus TOO HOT, Mars TOO COLD for life)

• Earth: N2, O2. Odd? Just right?

To explain all this, we need to understand 
planetary atmospheres: How they are created 

and how they evolve



Why (naively) atmospheres 
shouldn’t matter

• Mass of atmosphere 
negligible compared to 
planet (<1 millionth of the 
planet mass!)

• Only extend a small 
distance compared to 
the size of the planet



Why do atmospheres matter?

• Your answers here



Effects of an Atmosphere on a 
Planet

• Greenhouse effect
– Makes the planetary surface warmer than it would be 

otherwise
• Scattering and absorption of light

– Absorb high-energy radiation from the Sun
– Scattering of optical light brightens the daytime sky

• Creates wind and weather
– Promotes erosion of the planetary surface

• Creates pressure
– Can allow water to exist as a liquid (at the right 

temperature)



•Pressure in the atmosphere
•Gazillions of molecules 
bouncing off the outside of the barrel 

•What created the pressure? 
•Gravity!

What crushed the 
barrel???

Pressure = Force
Area



Atmospheric Pressure 
at the Surface of Earth

(sea level)
1 bar = 14.7 pounds/sq. inch

= 10,000 kg/m2

Compare with 150lb human standing on 2 
feet (5" x 10" = 50 sq. inch)

•150 pounds/50 sq. in. = 3 pounds/sq. 
inch



On mount Everest, what is your 
pressure?

A. More than 1 bar
B. Less than 1 bar
C. 1 bar

Clicker Question



On mount Everest, what is your 
pressure?
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Why are we not crushed by 
the atmosphere??

We have evolved so that our 
internal pressure matches the 
atmospheric pressure, so we are 
in equilibrium. 

What would happen if you were to go to space without a space suit?

And how about to the deepest bottom of an ocean without a diving bell?



Pressure of Gases

Pressure of a gas 
comes from the 
gas particles 
bouncing of a 
surface



Ways to increase the pressure

• Adding more gas 
increases the 
pressure inside by 
creating more 
collisions



Ways to increase the pressure

• Heating the gas in 
the balloon 
increases the 
pressure by giving 
the gas particles 
more energy



High 
Pressure

• Compressing the 
gas creates high 
pressure by 
squeezing more 
particles into a 
smaller space
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Which of the following does not
increase the pressure inside the 

balloon?
A. Heat up the gas inside the balloon
B. Put more gas inside the balloon
C. Shrink the size of the balloon
D. Take the balloon up to a higher altitude
E. All of the above increase the pressure 

inside the balloon

Clicker Question
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Surface Temperatures 
of the 

Terrestrial Planets

Next:



The Sun gives off mostly ____ light. 
The Earth reflects some, absorbs 

some and, re-emits ___ light

A. infrared, visible
B. ultraviolet, visible
C. ultraviolet, infrared
D. visible, infrared
E. visible, visible

Clicker Question



The Sun gives off mostly ____ light. 
The Earth reflects some, absorbs 
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Recall: Colors of Hot, Solid Objects

• Hotter objects peak 
at bluer wavelengths
(photons with a 
shorter wavelength, 
higher frequency, 
and higher average 
energy.)
– Wien's Law
lPeak µ 1 / T



Recall our past discussion…

Mars





SATURN


